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Improvements in^and^^^^ 

•Wc iMrKRIAL e»£MicAL . iNDUSTRIhS 

Limited of Imperial Chemical. House, Mill- 
bank. London, S.W.L. a Brilbh Conipan>v . 
d-J hcrcbv decbrc ihc invention, tor whizh 
' 5 wc pray liiai a patent may be ijranicd us. 
• arid the method by which ii i5 to bz n::- 
formed, to be particularly described in -JiiJ^ 
by -the following statement:^ — 

Thiii invcnlion relates to lighlwcich!, .sub- 
10 staniially rigid , or, semi-rigid anicfes. com- 
prising organic ihcrmoplaiiic n;a:<rials. i^nd 
lo a method of mouluini? such anicles- 

There is a demand for lighi-wcighi ;:on- 
la-ncrs and oihcr arlickvs p!;>s;ics ma:crinl;. 
15 particularly lor inc\p%:nsivc arJcics v)! ;hi: 
ivpc generally formed from w.v^d hcjr:i-. 
'/urdb*.jurd or mcla! ^^Hccu inrhniin^ fvir 
cxa^mpk^boxVs or wm^.'^ for iWr,. fruit x^r 
(Mher commodiiies. The c^st of such article? 
20 produced lri)m pbstics maicriaN by standard 
moulding prixresscs however is usually pro- 
hibicive compared wiih the cost of ihc 
aniclcN in wtxxl. The cost could he grc.uly 
reduced by" producing the anic!c> *viih 
25 hollow walls, thus achicvinit a ur^ai .sa*i'ng* 
in !he amounl a: materia! used. One piisMblc 
mc'.hod of forming: '.he nruclcs in this -vny 
is by ;in udapia'.ion ol l/ic wel!-known rota- 
tional casting technique, using a d n:o!c 
^0 mould having a caviiy of :h;: shjpc »! 
box or ot^er articles to be ■ produced, the 
:hcrmoplns:;c material fi^rmin:/ a shell fn-m 
the walls of Ihc mo::!d vvhich i> r.n^ -.cd 
after solidificntit^n as 'Art f:nivhc!! article. 
Ariicl:5 of Ihc ivpc d;:scr:h:d pr'»d'-5ccd bv 
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cvcntly rieid for their in:cru;d application 
unless ;hc amount of i!5ernv>p!as::e mau-.-i.il 
a^cd is \i;file?eni !o provide a *hc:l of .on- 
40 siderablr ihickncs>. ihus adding to the c.^nI 
iif :hc article. 

l! !s an ohiect of the -rev-'ni in%cnticvn t;. 
provide an improved mcth'^d of making 

I Price 4f. 6d.] 



lighiwcigbu shaped articles irom organ.c 
thermoplastic materials. 

In accordance 'with the pr:cscni mvemuju. 
a method of moulding a box. crate, drum or 
like open mouthed hollow article from; an 
organic llicrmoplasiic . material comprises 
moulding the article by roiaiional casiuiii =n 
a mould having opp.:)>cd surfaces eorrj:.- 
ponding u> the ^inncr and ouicr surfaces 
the desired article; at lv:asi one of the mould 
surfaccjivbeing formed with one or more nr 
jeciions into the mould cavity ibwards 
opposite mould surface, and the organrc 
liicrmoplasiic material beini! introduced 
the mould cavity in such an amount that il.: 
walis i»f ihe.cas; shell bee tle lused togeih.r 
i»;.,p.isiic the nrojcctii*,ns but are elsewhere 
separated, by cavities. 

In. ihe term, "organic '.hermoplav.ic 
material" a^ used throughout lhi.s specifica- 
tion we include p:>:ymcr; plasiiciser pa,sles. 
for jxampJc p<.)Iyvinyl ehloride/olasticsser 
pastes, which may be celled by healing. 
well as sulid polymeric materials that :njy 
be bnjughl to the moiien slate by heaiir.g. 
The materials may contain conveniion.i! 
addiliNcs. for example antioxidants, in i- 70 
viatic agents, fillers and colouranis. - lu 
blends i>f two or more organic ihermoplas re 
materials may be used. 

The mouldirie> pr.)v:ded by this invenii )n 
are of light wcii'ht and economical in 'he 73 
use ot material. bec:iuse of the cavities in -Ivc 
walls, but arc .strengthened by the fused pi»r- 
li%ms of the walls, which may for example he 
the nature i^f ribs, and a-'*, considcrablv 
n'.orc rigid than arc similar o^^ntainers ftumed 80 
wiih hollow walls of the same thickness. \*uX 
without rlb?> »ir sim;iar reinforcement. 

The meihixl of the invention may Se 
carried out by introducing a solid ihcrrr *- 
plastic into the mould, hcalin;.! the rxvx !d 85 
before and /or during its rotation to hf-Mg 
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ihc malcriai lo a molten siaiCv and cooung 
;h« mould to ^solidi^y ihc material after ; he 
shell has bPM fonncd. Or it may be operate J 
by iniroducing: a. predetcnnincd arnoun^ oi 

5 a flu5dr:pbiyfner/ the 
mouli rotaiihg thdVniouId .at . a . tc^^^ 
below jiciTctting^.^^U paste 
imiU ilic paste- is substantially jiinifdrmi/ 
tributcdrtiponrthc walls of? -tlhliimc^ ' 

lf:iheii licatiiig the mould to gel the; jiastc. r ITi^^ 
rforincr: 'method, is paiticulail/ suilible Jfor 
forming :<hc articles from polythene or poly- 
pro^lcn*. while the latter , is especially suii-^ 
ablie .= fc . forming them from polyvinyl 

15 eWorld;:. Unplasticiscd polyvinyl chloride . 
and vinyl chloride / vinyl acetate copolymer* 
may also be moulded by the formermeihod. 

When a )30licJ ihcrmoplastic material is 
introduced into the mould, ji is preferably in 

20 powdered, granular or other particulate t'orm 
having .a bulk density such that the mould 
may be substantially completely tilled with 
the cold. material before tnc ynoulding pro- 
cess. In this way. even distribution of i.*'c 

25 mi^Itcn thermoplastic material is obtained 



wiihout prolonged heating and rotation --^f 
the mould. The optimum bulk density *v;ll 
depend on the material being used, ihc sh;ipe 
of the moulding and the thickness of, ••vuil 
30 required, and is selected to produce a mo'ild- 
ins having the desired characteristics. 
Generally, material having a bulk density 
noi exceeding 0.75 times the specific gravity 
of the thcmDoplaslic maicrial will be used 
35 io give cavities providing a useful saving • 
material in the finished mouldings. 

When a .solid ihcrmoplastic materia! is 
in the moulding process, rotation of 
the mould is preferably begun before ihe 
40 material has been heated .sufficiently for melt- 
ing to begin. The mould may however h.- 
preheated lo a lower (cmperaiurr before 
rotation is begun, or before the mi)uld is lillvrJ 
with the .solid ihermt-^pla-siic material: in fact. 
45 She mould will often be warm from previ«as 
use when it is filled. 

Ooc particuUr form of the invention -vill 
nt>w be described by way of example wiih 
reference lo the Drawing accompanying 
50 Provisional Specification, which is a >cc- 
lional perspective view (if part of a mould 
suitable for use in the moulding of a , llai 
panel. Ir will be clearly seen thai the dc^'iin 
of the mould illustrated may readily be 
35 adapted lo provide, for example^ a mould for 
an open-topped box ur similar container, 
suitable for use in carrying out the mcth xl 
of the invention. The finished moulding i> 
shown siiU in position in the mould. 
60 In the Drawing. 1 and 2 are a pair of 
mould plates held together by cbmps. J: 4 
are indentations in the mould plate 2 which 
form projeclioas into the mould cavity. 5. 
towards the opposite mould plate. 1: and 6 
65 is the moulding, the opposite sides of which 
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arc separated except . at poinu 7. leaving 
cavities ia tlac moulding. 

The projeyuons may have the form of ribs, 
as shown ^In the Drawing, tollowing one 
direction, or» -for providing greater ngidny. 
Jormed^in:. a; scries crossing . nc. another ai 

Ix; for e;i^ple» pyramidal or circular pro- 
jectipns; 'dt: projcciions . of other - shape, in 
siich v! iiumber as to' provide the desired 75 
amdimt^df^ bondm^^^ ^ opjposed 

walls aild . the -desired increase in rigidity or. 
the prdduci compared with a similar pro- 
duct formed in a mould without the projec- 
tions: Both- the mouJd walls may be formca SO 
with prpjcctioiis if desired, and may be !lai 
or curved,. ' * • . . / - - ■ 

'Articles -ihai may advantageously be 
moulded by the method of this invention 
include, as well as. boxes, crates and druLns/85 
other opca-mouihcd containers such as tubs 
and the like; baths, troughs, trays, boat hulls, 
lububr bodies. 

In "the production of tubular articles, the 
mould may be rotated about i'* longitudinal 
a.xis only; for articles '-of other shape, il }^ 
generally . necessary to rotate the mo jid 
simultaneously about two or more axes, tor 
example about two axes substantially ji 
riiihi angles to one another. Rotational va >t- 
im; apparatus suiublc for this purpose 
widely avaib^le, and conventional mclhfxJs 
may be usIB for healing and cooling ine 
mould. For example, the mould may 
heated in an oven, by radi^ml hcui, or by nxi 
electrical heaters in or surrounding ibe 
mould walls, and cooled by water or c -td 
;iir. When a solid ihermopia>iic malcriai h.-i^ 
been filled into the mould, and the shell -.-i 
molten polymer formed, roiaiion ot :hc i05 
mould \s preferably continued while voolinu. 
preferably rapid cooling, is applied. 

Thermoplxsiic materials pariiculaTly suit- 
able for use in the process of the = invention 
are p<.)Iythene and polypropylene. Th^vr 1 IC> 
materials have particularly suitable flow oru- 
pcnics. and are lough and resilient; thoy arc 
relatively inexpen.sive plasiics materials, and 
•huN ihcir use does noi dc'.raci frorn the .•re.ii 
advantages of economy in ihc use of mateiMl 1 15 
obtained by the practice of ih!s inveniicn .ind 
low COM of the linishcd article. 

Our invention is illustrated bui m no way 
limited bv ihe following Example. 

EXAMPLE 1-0 
A mould as shown in the Drawing accom- 
panying ihc Provisional spccifu uion and de- 
.scribed hereinbefore, having a separation o' 
0.5 inch and 0.25 iiKh between the walls at 
Ihe widcM aixi narrowest parts of the mosid 125 
cavity respectively. wa.s filled wiih polyihcne 
having a melt flow index of 20 and a spcciiic 
Gravity of 0.924. cut into i;r3nule.s pxssini: a 
1/8 inch sieve and having a bulk deasiiy of 
0.40 g./cc. The filled mould was closed »nd ? *0 
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* was then routed aboui iu loQgiiudinal and 
transverse axes simultaneously, and Vhile 
being rotated was beated for 10 minutes in 
an oven, al 205"C and then cooled >yith 

5 water,. The shell* waa. then removed from' ihc . 
mould; ^ it haid- the. fonn: of* a rigid vpan^I,?: . 
provided with ribs 0.6 inch wide at, ite joins ' 
between thc^walls. the walb of : the shcU be- . • 
iwbeh the ribs being 0.15= ixich thick; ; "V 
10 WHAT WE CLAIM IS:— V 

1. A method of moulding a box, craie, 
drum or like open mouthed hollow article 
from an organic thennoplasiic material that 
comprises -moulding the* article by rotaiional 

IS castmg in a mould having opposed surfaces 
. corresponding, to the inner and outer' A-ir- 
faces of the desired article, at kasi one of 
the mould surfaces being formed with one- 
or more projections into the ^mquld caviry 

20 towards the opposite mould surface, and ihw* 
organic thermoplastic material being intro- 
duced into the mould cavity jn such an 
amount that the walls of the cast shell be- 
come fused together opposite the projections. 

•25 but are elsewhere separated by cavities. 

2. A method as claimed in Claim 1 jn 
which a solid organic themioplastic material 
is introduced into the mould, is heated »o 
bring it to a mobile liquid or scmi-liq.iid 

.30 condition, and is cooled to the solid state 
after ihtf" cast -shell has been formed. 

3. A^ method as claimed in Claim 2 in 
which the solid organic thermopla;iic 
material is in a stale of division such ihjt 



its bulk density docs not exceed 0.75 times 33 
the specific gravity of the organic thcrmov 
plastic material. . 

• 4. A rhcthod as claimcd in Claim 3 in 
which the- mould; is initially.; substantially . 

completely ; filled : wilh^.th? ' Prganic iherriio- •«) 

.plaistic miateiial. • '\ - ' 

^H^5^•^"A m as claimed in any one of 

-the piecScSdihg: claini^^^ which, the organic 
thcrmoplaslicmaterial . is polythene or poly- 
propylene.- . • • ' ' -v-v-V"/.:: • . 45 
. 6.: A 'method as claimed ; in Claim I in 
which: the organic thermoplastic material mi 
iroduced into the mould is a fluid polvmer/ 
plastjciscr paste which is heated la cause il 

.to solidify after the shell haj been formed 50 
on the walls of the mould. - . 
: 7/ A method as claimed in Claim 6 in 
which the organic thermoplastic material i» 
a polyvinyl chloridv^ .olasticiscr paste. 

8. A method* as claimed in any of the 55 
preceding claims in which the mould is 
rotated simuluneovisly about two or more 
axes. 

9. A method of forming articles substan- 
tially as hereinbefore described with refer- 60 
ence to the Drawing accompanying the Pro- 
visional Spccifif9.ubn. . 

10. A hollow walled article of organic 
thermoplastic material, whenever made by a 
nictlKXl as claimed in any of the preceding 65 
claims. 

BERTRAM R DREW. 
Agent for the 'Applicanu. 
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